5553 & 53
2024 #- 6 A

EA I 4
China Nonferrous Metallurgy

Vol.53 No.3
Jun. 2024

5ICAEsC: SRWEIE , BHHAR, BRI, 55, 8 kA M i i A 00 e S S AR AL BUE AR AL [ T ). v A (i 42,2024 ,53(3)

64 -71.

GONG Yaoteng, LYU Zhaodong, CHEN Zebin, et al. Numerical simulation for optimization of one-side conductance and
cathode of 8 kA rare earth electrolytic cell[ J]. China Nonferrous Metallurgy, 2024 ,53(3) .64 -71.

8 kA His = FL A A AL L S5 e BF AR A A BEU(EL S AU

Lk BARR, hiER, BAF
(VEPHFR TR HLH TP, YL75 854 341000)

[ 2]

A 2 AR AR G o AL B 3T AR 2l AR 0 B G S Hvh, AR A LR AR P

M 0 TARAL B A RAT B K P A Z-F AR 5 A I N—ANF 2BV o AL B 2 R R o
T AT 69 AR N A5 ABAE AT AR Bt M A B A £l AR TR R R o AR A, Ay ALY
ML E) AR A KA 2T KB 28 R P sk K, 2 A S R R L 09 A al B oK T ARUR B o B AR AR AL
F k@i R M BAT AT BiE AT A b AR L M SN, BASRE T . MEFERY
245 B w F BRAS B ROR B AR A 69 IR R S AR B R AR R R AR S AR FAAL I 49 b 4 2 R ik
B EACREEZRER, BHARAERRGEREUEARRENE NS Lo H FAY
4, WIRE AR T Z AT 69 L5 ML BT ¥ e ARAL G 4 2 A AR BB By SR AT A P A ) BY AL AR AT R A R

K,

[ K 1] ]

b, ik

[thE4255 ] TF834; TFR03.2°7 [ CHikbrastd ]

DOI:10. 19612/j. enki. enl1-5066/tf. 2024. 03. 008

B o on R AR R B R TR B 23
LA G R ICRMEAR N Bz R TR 4 R
AR Al AW FURAFE, 2 AT & R A —
RELFR

JTLR VAT BRG AT FE I 2 /N R Al
H A I S A i TR N G R SRR
SN 32 T bR, T2 9 LA A 220 B A
Wi AR AN, LA B Ir R E SR Wl Bk Ay
PeAbzs ], Hrin aRD UG e i i 5 H Al b 7 DL 2
IAEHEATIIRTE  AER X /I HEL IAE P A - r A )
AR EEHEAT /00T SR AE R X 6 kA HLRRAE HEAT T 4K
TR ABRIFESE , AR 3650 %ok el e 4 3 B AW A0 ] B 3

[ Wk H 1] 2023-12-10

[ —1E& ] B0k (1964—) 11, #oz, WH o8 7 ml G +0R 4
W,

CEGEESE] B#A (1998—) i F 58 4, BH 52 7 1m) Wi £ 1R &
W,

kb iAg; BN AL E MR R EER, SR, BT

A [ XEHE] 1672-6103(2024)02-0064-08

Fr 7O EREAUL, e AR B 5 SRR % BEAT AR XS
SRR AT IR ABESE, AR 5T 5 B AR A Y
A B X AN R o AR S5 A AT (5 BN, DA
i At ER AL S S 5 B A A5 A B BB K

ABIFTE 2 B A AR A PS8 kA HL S A
PEATHT ST, WLEE e B i v A Al %) 3 r A P R A
[e) (14 A S 2 i o A ) SRR A R, S HE AR Y AN
[7) 73 A1 22 o B iR Al PN 0 45 ) B3 7 A AN [ Y 5
M7 BT A YR S5 363 ok % P S AR 5 A Y
TR AT G —AAF Z O, 455 COMSOL (Y
P PR 3 A AU Y A L Pl AP R A I X Y
FL UL R AL A A DL R TR R R B, PR S S B AR
7 I RS A R S A AT A 2D
DA E IR 22, BESE R, HL S A D R e K
REFRARABCR S0 A ok, Al LU 8o §
PR A 70 A1 A7 B DA B S L A4 80 A 4R v e e
fige R ) HL SR IR



2024 46 A% 3 M

RIS . 8 KA His - H A B e S A SR AR AL £ (B AR 4L . 65 -

1 RIS
1.1 #HIEBWES

A SO 58 X G2 VA KE Al T 28 2 HiL I H e A A
B, Z A RS 8 kA BN A ff Al 2 A DL,
WE 1 Bz, 43 50 T HE AR B 47 38 H DL R R r
A ERAN 257 38 HEL

\ Vel \ ;
(a) B 75 (b) 274 7

BT i e A S e AR O A

Fig.1 Distribution of conductive plate in rare

earth electrolytic cell

B HTIR AR BT AT AT AR E A [ 11 3
HELE B 2 AR A P ) oL D R A A R
St o P T R A A AR T BEAROKC, A R A 2
RUTCIEAT S AR A B I 20 A 6 B, DR AS TR A
SEHG O AR T AT B — A RE 22 R R
USR] o0 A 2B T HL A A PN Y PR S O, 3
P SRR DL AT T 58, 1 e R A 4 £ P i S
HUIRSCR . UNIEL 2 B iR 8 kA s L R A
= AREER R LURESH VR N 5 B g AR | i
A AN SO A i Al AR B A B AT
PR RA R R Y

B2 8 kA it FL Rl — 4451
Fig.2 Three dimensions structure of 8 kA rare

earth electrolyser

AU B

i
—
|

BB

L AES

B3 AR 22 R

Fig.3 Groove cover arithmetic sequence model

W 3 Frs R R R e e AR ) 4 B
5 i AU B 5| A — 520 A B, R i
S ARAL T B N SR AL T A
IR A E, BN AR R S5 AR 58 R 1 050 mm, 5
F AR 58 B2 2 150 mm  ARHE 2 (1) 55 225050 1 5 WU
fig, () H B N 11,d 45 mm, WS AR
EE R IEAN E 0 mm, 45 mm, 90 mm . 135 mm
180 mm 225 mm 270 mm 315 mm 360 mm 405 mm .
450 mm A-BUHE
a,=a, +(n-1)d (1)
WNE 4 Bz, 1 GE A T B AR BH A IS A0 S5 A 2
OIS AU R D B R AR SR RN, AR IR
U il AN SEN e N T o S NTITES 2 O B U 2
SRS A AR R B A T XA
TEAZZ R FTHR T 45 B AR PR A %) R 78 DX Sk 3K
WNIEL S Jizs , DA Ay A A ot A B2 4t B RS AR 2544

o
\ S /J “‘

S=— G

T\

(a) FETBEE T AL 343 i (b) FEEERTE L34 1
B4 BRI

Fig.4 Potential distribution at the bottom

of the cathode

1.2 BERESHAZENEE

1) TEZ A ELSE 50 ol v i i I s o 48 248K (]
AR R A TR IS, Ui A 55 A ) F
A F BE AR 38 ] B4R o



£ 66 - T E AR & %4 BETE

[y —» Ly —»
< 74— S <
R pr—————g S B g

(a) BIRIEHELIL (b) BIRIEHH I
B 5 e

Fig.5 Electrolytic cell cathode optimization
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Table 1 Calculation formula of heat transfer coefficient of rare earth electrolyzer
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Fig.6 Current density distribution at column bottom
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Fig.8 Current density distribution at spherical bottom
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Fig.9 Potential distribution at column bottom
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Numerical simulation for optimization of one-side conductance
and cathode of 8 kA rare earth electrolytic cell
GONG Yaoteng, LYU Zhaodong, CHEN Zebin, PANG Qishou
(School of Mechanical and Electrical Engineering, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The physical field of rare earth electrolyzer is affected by different distribution positions of conductive
plates. In order to explore the optimal location of the conductive plate distribution in the rare earth electrolytic cell,
in this simulation, an arithmetic series distribution gradient is introduced for the distribution of the conductive
plate, the simulation values of physical field in the groove under different distribution gradients are compared, then
the optimal distribution model of conductive plates in rare earth electrolytic cell is obtained. During the simulation,
it is observed that the sharp angle at the bottom of the cathode has a great influence on the experimental results, on
the basis of other conditions remaining unchanged, the bottom of the cathode is optimized from a cylinder to a
hemispherical shape, and the rationality of the new electrolytic cell structure is verified by comparing with the
unoptimized structure. The simulation results show that as the conductive plate shifts from the side to the middle,
the temperature and anode potential in the tank remain unchanged, the potential difference between the cover plate
and the anode gradually decreases, and the current density in the tank slowly increases. When the bottom of the
cathode molybdenum rod is changed from a cylindrical structure to a spherical structure, the potential distribution in
the tank is more uniform, and the current density is also increased compared with the previous structure. The
optimized structure can improve the local overheating problem and increase the electrolytic efficiency.

Key words; rare-earth electrolysis cell; one side conductive plate; power up location; physical field simulation

structural optimization; local overheating; electrolysis efficiency



